General materials and instrumentation
Acetonitrile, methanol and THF were collected fresh from a PureSolv MD 7 solvent purification system having been passed through anhydrous alumina columns. All commercially available reagents and solvents were purchased from Sigma Aldrich, Alfa Aesar, Merck or Ajax Finechem and used without purification.
Flash column chromatography was performed on Davisil Grace Davison 40-63 μm (230-400 mesh) silica gel. Automated flash column chromatography was performed on a Biotage Isolera Spektra One using
Biotage SNAP KP-Sil cartridges at their default flow rates. Preparative reversed-phase HPLC was carried out on a Waters 600 controller with a Waters 600 pump and a 2998 photodiode array detector. A Waters SunFire TM C18 OBD TM preparative column (5 μm, 19 × 150 mm) was used at a flow rate of 7 mL/min; mobile phases of 0.1% TFA in Milli-Q water and 0.1% TFA in acetonitrile in different ratios were used.
Melting points were recorded on a Stanford Research Systems Optimelt automated melting system and are uncorrected. 1 H and 13 C NMR spectra were recorded on a Bruker Avance DPX 400 or 500 spectrometer.
Chemical shifts are reported in ppm relative to tetramethylsilane or residual solvent resonance as internal Fluorescence emission spectra were recorded at 25°C on a Varian Cary Eclipse spectrophotometer. UV/Vis absorption spectra were recorded at 25°C on a Varian Cary 4000 spectrophotometer. Temperature control for both spectrophotometers was provided by a Varian Cary PCB water Peltier system. For pH dependence studies, solutions of HEPES buffer (10 mM) were adjusted to the appropriate pH with HClO 4 or NaOH. In time-resolved experiments, samples were excited using the frequency-doubled output of Titan sapphire laser (Tsunami 3960; Spectra Physics), with the repetition rate lowered from 80.2 to 3.8 MHz using a Pulse Picker (Pulse Select; APE). Luminescence was detected at 90° to the incoming beam using a multichannel plate (ELDI EM1-132/300; Europhoton GmbH) coupled to a fluorescence lifetime spectrometer (FL920, Edinburgh Instruments). Time-resolved emissions were recorded in time-correlated single photon counting mode. Fluorescence decay was analysed using the FAST software package (Edinburgh Instruments). A PL Quantum Yield Measurement System C9920-02 with an integrating sphere (Hamamatsu) was used to record fluorescence quantum yields.
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General experimental procedures for photophysical investigations
Metal ion screen
To a solution (2 mL) of ligand (2 µM) in solvent (10 mM HEPES buffer, pH 7.4 or MeCN) in a 1 cm quartz cuvette was added a solution (20 µL) of metal perchlorate hydrate (20 µM) in solvent. The solution was stirred for 5 minutes before fluorescence spectra were recorded.
UV/Vis titration
To a solution (2 mL) of ligand (50 µM) in MeCN in a 1 cm quartz cuvette were cumulatively added aliquots (2 µL, 0.1 equiv.) of a solution of zinc perchlorate hexahydrate (5 mM) in MeCN. The solutions were stirred for 5 minutes before absorption spectra were recorded.
Fluorescence titration
To a solution (2 mL) of ligand (2 µM) in MeCN in a 1 cm quartz cuvette were cumulatively added aliquots (0.4 µL, 0.1 equiv.) of a solution of zinc perchlorate hexahydrate (400 µM) in MeCN. The solutions were stirred for 5 minutes before fluorescence spectra were recorded. The wavelength of the observed isosbestic point from the ligands' respective UV/Vis titration spectra was chosen as the excitation wavelength. The fluorescence spectra were corrected by their dilution factors.
Fluorescence response to pH
A stock solution (1 mL) of the ligand (800 µM) in DMSO was prepared. In a 1 cm quartz cuvette, an aliquot (7.5 µL) of the stock solution was diluted to 3 mL with HEPES buffer (10 mM, different pHs adjusted from pH 7.4 solution) and to this diluted solution (2 µM) was added a solution (12 
The NMR data were in agreement with those in the literature; [3] the melting point of this compound has not been reported previously.
Di-tert-butyl 4,11-bis(2-(tert-butoxy)-2-oxoethyl)-1,4,8,11-tetraazacyclotetradecane-1,8-dicarboxylate 8
To a solution of 7 (2.40 g, 3.91 mmol) in MeOH (10 mL) was added NaOH (2.5 M, 10.0 mL, 25.0 mmol).
The reaction mixture was stirred at rt for 1 h before the addition of a solution of di-tert-butyl dicarbonate (2.98 g, 13.7 mmol) in MeOH (5 mL) and stirring was continued at rt for 16 h. MeOH was removed, and the product was filtered and washed with H 2 O (100 mL) to afford the Boc protected product 8 as an off-white solid (2.13 g, 87% 
Di-tert-butyl 4,11-bis(2-hydroxyethyl)-1,4,8,11-tetraazacyclotetradecane-1,8-dicarboxylate 9
To a chilled solution of 8 (694 mg, 1.10 mmol) in THF (10 mL) was added LiAlH 4 (1.0 M, 4.40 mL, 4.40 mmol). The reaction mixture was stirred at 0 °C for 1 h and quenched by the sequential slow addition of EtOAc (1 mL) and H 2 O (1 mL). Rochelle salt (sat., 10 mL) was added and the volatiles were removed. The product was extracted with EtOAc (2 × 25 mL), and the extracts were combined, dried (Na 2 SO 4 ) and concentrated under reduced pressure to afford the bis-alcohol 9 as a yellowish oil (532 mg, 99% 
Di-tert-butyl 4,11-bis(2-(4-(2-ethyl-1,3-dioxo-2,3-dihydro-1H-benzo[de]isoquinolin-6-yl)-1H-1,2,3-triazol-
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The Boc-protected bis-naphthalimide 12 (52 mg, 50 µmol) was dissolved in a mixture of TFA (4. 
Di-tert-butyl 4,11-bis((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)-1,4,8,11-tetraazacyclotetradecane-1,8-dicarboxylate 16
To a solution of bis-propargyl cyclam 15 (280 mg, 0.520 mmol) and phenyl azide (127 mg, 1.24 mmol) in THF (7 mL) was added a mixture of copper sulfate pentahydrate (13.0 mg, 0.0521 mmol) and sodium ascorbate (20.6 mg, 0.104 mmol) in H 2 O (3 mL) under N 2 . The reaction mixture was stirred at 50 °C for 16 h. NH 4 Cl (sat., 25 mL) was added and the solvent was removed. The product was extracted with CH 2 Cl 2 (2 × 50 mL), and extracts were combined, dried (Na 2 SO 4 ) and concentrated under reduced pressure. The residue was purified by automated flash chromatography (10 g cartridge, 25% EtOAc in P. E. over 2 CV, 25% to 100% over 4 CV, 100% over 8 CV) to afford the clicked product 16 as an off-white solid (236 mg, 61% 
Di-tert-butyl 4,11-bis(2-(4-phenyl-1H-1,2,3-triazol-1-yl)ethyl)-1,4,8,11-tetraazacyclotetradecane-1,8-dicarboxylate 17
To a solution of 10 (240 mg, 0.446 mmol) and phenyl acetylene (117 µL, 1.07 mmol) in THF (7 mL) was added a mixture of copper sulfate pentahydrate (11.1 mg, 0.0445 mmol) and sodium ascorbate (17.7 mg, 0.0893 mmol) in H 2 O (3 mL). The reaction mixture was stirred at 50 °C for 16 h. NH 4 Cl (sat., 25 mL) was added and the solvent was removed. The product was extracted with EtOAc (2 × 25 mL), and the extracts were combined, dried (Na 2 SO 4 ) and concentrated under reduced pressure. The residue was purified by automated flash chromatography (10 g cartridge, 10% EtOAc in P. E. over 1 CV, 10% to 100% over 6 CV, 100% over 5 CV) to afford the clicked product 17 as a yellowish gum (246 mg, 74% 
1,8-Bis(2-(4-phenyl-1H-1,2,3-triazol-1-yl)ethyl)-1,4,8,11-tetraazacyclotetradecane 14
The protected bis-phenyl 17 (243 mg, 0.327 mmol) was dissolved in dioxane (2 mL) and a solution of HCl in dioxane (4.0 M, 1.00 mL, 4.00 mmol) was added. The reaction mixture was stirred at rt for 16 h. The volatiles were removed in vacuo and the residue was triturated with EtOAc (2 × 3 mL). Single crystals were attached with Exxon Paratone N to a nylon loop and quenched in a cold nitrogen gas stream from an Oxford Cryosystems Cryostream. A SuperNova Dual equipped with an Atlas detector and employing mirror monochromated Cu (Kα) radiation from a micro-source was used for the X-ray data collections. Data were collected using  scans at 150(1) Kelvin. Data processing was undertaken with CrysAlisPro [4] and subsequent computations were carried out with WinGX [5] and ShelXle. [6] A multi-scan absorption correction was applied [4] to the data. In both cases the asymmetric unit contains a complex molecule and two perchlorate counterions.
[Zn (13)](ClO 4 ) 2 : Data were collected from a colourless needle like crystal using  scans to 151º 2, with cell constants obtained from a least squares refinement against 6146 reflections located between 10 and 145º 2. The structure was solved in the space group P2 1 /n(#14) by direct methods with SIR97 [7] and extended and refined with SHELXL-2013. [8] [9] The non-hydrogen atoms in the asymmetric unit were modelled with anisotropic displacement parameters and a riding atom model with group displacement parameters was used for the hydrogen atoms. The amine hydrogen sites were located in final difference maps. The counterions are linked to the complex molecule by hydrogen bonding to the amine hydrogens. An ORTEP [10] [11] depiction of the molecule with 50% displacement ellipsoids is provided in Figure S4 .
[Zn(14)](ClO 4 ) 2 : Data were collected from a colourless blade like crystal using  scans to 152º 2, with cell constants obtained from a least squares refinement against 19032 reflections located between 8 and 152º 2.
The structure was solved in the space group P1(#2) by direct methods with SHELXT [12] and extended and refined with SHELXL-2014/7. [8] [9] The non-hydrogen atoms in the asymmetric unit were modelled with anisotropic displacement parameters. In general a riding atom model with anisotropic displacement parameters was used for the hydrogen atoms. The amine hydrogen sites were located in final difference maps and modelled with isotropic displacement parameter. One of the counterions is linked to the complex molecule by weak hydrogen bonding to the amine hydrogens. An ORTEP [10] [11] depiction of the molecule with 50% displacement ellipsoids is provided in Figure S5 . 
